Background: Recent advances in noninvasive neuroimaging technology have allowed the creation of comprehensive whole-brain maps of the structural and functional connections of the human cerebrum, the so-called connectome (Hagmann 2005; Sporns, Tononi, and Kötter 2005). This has enabled the construction of computational models of brain activity, allowing the investigation of the intricate relation between structure and function (Honey et al. 2009). In addition, dynamical models may be used as unique predictive tools to investigate the impact of structural connectivity damage on brain dynamics. In this proof-of-concept study, we investigate for the first time the feasibility to simulate brain activity based on a brain tumor patient's pre-operative structural connectome. Applying an appropriate computational model, we simulate brain activity and compare simulated and empirical brain dynamics to evaluate model performance. The same procedure is carried out using a healthy structural connectome, after which model performance between both subjects is compared.
Methods:
A 60-year old female patient with a meningioma tumor and her 64-year old male partner were included in this study. From both participants, a HARDI DWI, restingstate fMRI and T1 MPRAGE scan were obtained on the day before the patient's surgery. Data were preprocessed and converted to a structural and functional connectivity matrix using the pipeline of Schirner et al. (2015) and subsequently uploaded into The Virtual Brain (Sanz Leon et al. 2013) . In order to simulate brain dynamics, we followed the approach outlined by Falcon et al. (2015) . In particular, the Stefanescu-Jirsa 3D model (Stefanescu and Jirsa 2008) was used, a low-dimensional neural population model that focuses on local field potentials and is able to capture the most important network dynamics. A subject-specific parameter space exploration was conducted to obtain optimal model parameter values, which were subsequently used to simulate BOLD responses. In the last step, model performance was evaluated by comparing empirical and simulated BOLD time series amplitudes, connectivity strength, and graph metrics derived from both connectivity matrices.
Results: Similar optimal model parameter values were obtained for the brain tumor patient and healthy control participant. Comparison between empirical and simulated brain dynamics in terms of time series amplitudes, functional connectivity strength, and graph metrics showed relatively good correspondence in both participants (Figure 1) .
Conclusions:
Results from this proof-of-concept study show that it is feasible to simulate biologically plausible neural activity based on a brain tumor patient's structural connectome. Although the link-wise correlation between empirical and simulated functional connectivity was slightly smaller in the brain tumor patient compared to the healthy control, the correspondence between modeled and empirical time series amplitudes and whole-brain topological properties was similar in the brain tumor patient and healthy control.
